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ABSTRACT ‘

A study was designed to develop to operational status
a comphter-assisted instructional (CAI) unit on household electricity
for—-an-introductory course in household equipment. A second purpose
of the project was to obtain data on development time in relation to
student on-line time. The unit consisted of four modules, one each on
electrical terms, safe use of electricity, a household circuit game,
and the cost of electricity. A CAI unit called "heelec" was prepared,
evaluated by its users and judged acceptable by students angd
instructors. Development time was comprised of author time and
computer related activity time; recoris showed that author time and
computer related activity were nearly equal for each of the four
modules, thus supporting the conclusion that two distinct kinds of
specialists—--content authors and computer personnel--are needed to
develop CAI units. The ratio of total development time to student
on-line time*was 137:1. (LB)
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Aruitoxt provided by Eic:

This stydy was designed to devalop Lo operational status « computer
assistod dinstrustion unit on househnid electricity for an introductory course
in neusehold equipment. £ secdnd purpose was to obtain data on davelopment
and authoring time in relation to student on-line time. [t was anticipated
that such infornmaticn shou]ﬁ be useful in planning stages for. cther authors
considering devejopnent of computer assisted instrucédon programs. After
summarizing the unit evaluation, the major Focus of this presentation will he
en the time ratioc information obtained. ‘

The basic household electricity unit consisted of four modules:

Module 1--Electrical Terms, Module 2--Safe Use of Elactriciiy. Module 3--
Household Circurt Game, and Module 4--Cost of Using Electricity. Modules 1, 2
and 4 were written in the tuterial mede end module 3, in the 5{%u1at1on mode .

' >

The unit witin the accomnanying manual was evaluated by undergraduate
and graduétc students and. by professers iﬁ the subject matter arza. Acceptance
Qf the CAI program by students anj nrofessionals was determined through admin-
istration of specially designed questionnaires, answers recorded by the cemputer

to an evaluation segment in the unit and the review and veuse of the program

by the professors teaching the undergradvate household equioment course.
. I ,
Acceptability of tha CAL program, named “heelec,

"was defined as the recom-
mencation by individuals through respenses on an evaluation questionnaire to
confinue use of the arogramn as a userul tocl in learning or teaching household
e]eatric{t;. -Greater azceeptance by users was found for all tutorial modes

.

(modules 1, 2 and 4) than for the simuiation segment (module 3). Of all

respondents using the CAL unit, 81 per cent recomuended continued use of the

tutorial modules in the houserold egquipment course for which the unit was

~1-



“(Table 9). Hone checked that the unit was too difficult.

-2
designed and 52 per cent favored continuedause of the simulation module.
The computer recorded the input from 8% undergraduate students from
two classes vho used part or all oﬁ the basic househeold equipment unit. "heelec,”
during winter quarter of 1973 at Tﬁé Oihio State University (Table 6). Fi;tyw

three of the 85 studenis veturned an evaluation questionnaira. Of the §3

3

respondents, 26 had and 27 had not been previous users of CAIL.
Responses cn the student evaluation sheet indicated, in general,
acceptance ¢f the unit although epinion ranged from "Liked Very Much" (5) to

"DisTiked" (1) on & five point scale. Ninety-one per cent of the respondents

5

‘reted the unit as 3 or higher.

wn

Fdrtyuseven students (89 per cent) went bevond the first half of
module 1. This, as well as the student rating of "heelec," suggests that
there was no'strong dislike of the unit, especia]iy in view of the fact that
one class of 34 students was required to use only the first module.

Students' first nreferences for how the electricity unit should ba
used in the household equipment class was tabulated (Table 8). For all
students, the largest number of first place responses were for "in pliace of
reading references" while the students who completed the entire unit favored

"supplement to lecturs. i
“"Lack of time" was the most frequently checked reason1f0rlstopping
|

A1l 53 respondents ranked the opfiéns‘on how the "heelec" unit might
be assigned (Table 10). The 1argést number ¢f respondents, 34 or 64 per cent,
checked as first preferernce "part optional,spart required." "Required" was
sTightly more favored by students who had used computer assisted instructioin

beforé and by those who comnleted the entire unit (4 modules) than by other

—~



respondents.

Four phases wers passed through in developing the Basic Household
clectricity Unit: |
Awarenaess and Preparation
Commi tnent
Module Comnlietion
Unit ULiTization
Development is defined zs the total process of creating an cperational program
by an author asing humaa and non-human resources.

One of the ohjectives of the dtudy was to keep time records during
medule complation which weula permit establishment of relationships batween
deve{opment ard author time for a.CAI program and student terminal use or
con-line time. Student terminal use time in hours is the Tength of time the
student is on-1iné to the program via a teletypewriter. Time used by individ-
ual students at the terminal was recorded hy the computér, utilizing counters
in the program.

Data were chtained on manpower hours used by the author and support
personnel in fhe developmant to operational status of each module of the unit
in basic household electricity. Two major divisions in time records for
module cevelopment in this study were: content writing of modules and com-
puter related activity. Module writing time was conceived#@% be primarily
associated with the development si subject matter information--research,
design and text &viting. The computer related activity was recorded to
document the technical specialist’'s support time needed by the author to
complete a program. Further sub-civisions of major time categories for pro-

gram development included the following: : . w
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Centent Writing of Modules

Research

Corresnondence

Consultation (subject matter)

Initial writing
; Modification after use
Secretarial assistance ™
Develcpment of manual

Computer Related Activity

Corsultation {CAl)

Training in Coursewriter

Coding énd module input

Debugging
The total time for content writing of the modules plus computer related active
ity is referred to as the development time.

Writing of the program content simultaneously With the design of
necessary illustraticons required a total of 186 hours of author time (Tab]e‘1).
For every concerntrated author time block availiabie, only about 50 pef cent cou]d}
be used oroductively or recorded'as actual writiﬁg time. The principal reason
for this low rate of productivity was the tedium experienced suc@ias checking
of facts, and close attention “to programming detail associated with the writing.

Tutorial mode was used in writing modules 1, 2 dnd‘4,'and simulation
mode was utilized for module 3. The simu]étion segment, the household circuit
game, required more author time than other modules in working with the coder,
approximate]y'24 hours. Consultation on the simuiation game {module 3) also

proved to be fiore difficult thsn for those modules in tutorial mode. Con-

S
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ditional movaes were ditficult to explain verbally or in writing. In addition,
increasced numbers of alternatives open to student choice proved more difficult
to cope with then was the fixed flow,

The total fime used was nearly =2qual for content wriling of the modules
(227 hours) and for computer relatedactivity {214 hours). This finding
) supports the recommendations by CAI personnei that two groups of specialized
people need to be ipvolved i1 CAl program preparation: author plus assistants
and competent staffi at the CAI centaer.

For the tutorial mode (modules 7, 2 and 4), the total amount of time
required from other pecp]e,:137 hours, {consulting, debugging and technical)
amounted to about 81 per cent of the total time used by the author, approx-
imately 169 hours. On a moduie nagis, the tjme‘contributed by other people
was 75, 81 and 117 ner cent of the time spent by the author for modules 1,

2 ani 4, respectively.. Preparation of the.simulation medule, on the other .
hand, required about 62 per cent as much time of oiher people as of the
author (approximately 52 and 84 hours, respectively). Only one module was
designed in the simulation mode; therefore, it was impossible to determine
if the time used by the author versus time used by other pecple would remain
in the same oropoirtion.if additional simulation modules were written.

Final manual design time was included with additional debugging
fime 25 "refinement after operational.'" These are additional hours (50 total)
spent in development after all modules were declared operational and prior.to
the final student accéhtability evaluation.

Accurate division of time among modules during development was
difficult as any author could experience. One major reason was the.over!apping

of knoviledge obtained in either subject matter or computer related activities



twWo grouns in use per student averaged 9 minutes. 17 the 50 hours of manual

-6-
which was useful in prenaration of each of the four‘hodules. This wéé par-
ticularly true in conference time but effort was maae to record the time per
discussion of a given modyle. .

' \
tc store the terminal time in winutes used pei student per module. Kanges of
time use by students are shown for each of the modules {overhead projectual).

Student Terminal Use

Module * Renge in Minutes
1. Electrical Terms . 423 {0 235 )
2. Safe Use of Electricity’ 30 to 5§
3. Household Circuit Game 18 to 153
&

. Cost of Using Electricity 19 to 38

\

AEighteen minutes were vecorded for one student who had signed on under two
di fferent identification numbers.

The on-Tine time used by all students using the unit in two household
equipment classes were summarized to determine the development time te student
on-line time. Two comparisons were made.? Repreéénted in Table 3 are all 53
students who used from one to four modules. The 24 shown in Table 4 represent
the students who used all four modules. Very Tittle difference occurred
between the ratio of development time to student average on-line time for all
students and for the 24 st{udents who completed the four-module unit. These
tatios were 134:1 and 128:1, respectively. The actual difference betwieen these

-

development is added the total development time vatio is 137 hours to 1 hour
of use. ) |

As anticip&ted, the first modu1e—wf1ting attempt required more develop-
ment time (32 per cent) by the author per hour of student use than did succeed-

ing modules in the same mode. When the mode was changed to simulation, the

A

Counters, a computer facility in Coursewriter II1, were used in "heelec”
L]

< ed?
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author uses €0 per cent mere time than the total writing time spent for
tutorial per hour of use.

IT author tine rather than development time (author p1u§tbther peaple)
is compared with the student on-line time, the rat1o is considerably lower
{Table 5}. For the unit as a whole (all four modu]gs) the average ratio of
author to student use time for all ;tu€e ts wias 77:1. For the tuterial mede
{modules 1, 2 ahd 1), for all students the ratic was 67:1 and for the simula-

1= .
tion mode (module 2}, 109:1. These ratios could be substantially rcﬁuced
the author enmnloyed a person to type the modules nrior to input by a coder.

Authoring time estimates in the 1wteratu"° ranne from 25 to 200
man-hours per one Hcyr of student 0n—1dne\instruction. Avner estimated that
- for an experianced»author on the PLATC project at the University of Il1linois,
thirty author hovrs to one pkogram hour in tutorial mode were required. He

did not define author versus development time.” To develop "heelac," an average
of 114 déve1opment hours to one hour of terminal use were utilized in the
tutorial mode (modules 1, 2 and 4) whereas 175 development hours to one
terminé1lhour were used in simulatipn,mode (Table 3). According to this, a
new author developing a simulation module will require more development time in
proportion to student on-line time than he will for tutorial mode. Use of
more than one mede and type of material presented were considered as two
reasons for increased time used by this author over the man-hours reported
in the literature.

Television, an education technological device, has been used for
instructional programs at Ohio State University in hohe econonics. In Logan's
study lessons were developed in basic electricity and total prOuucfwon and

preparation time was 111 man- hours per 30-minute tape or a ratio of 222



e
dévelopment hours to 1 student use hour, The cost of the developmeny time
for computer assisted instruction meterial has been stated as less than Lhe
cost of developing educationa)l television.

In conclusion, the electricity unit was judged acceptahle by the
‘students and professional persons according to thoir answers to evaluation
gquestions.  The development time spent in content writing was neariy equal
to that for computer relatcd activity for each of the moduies duwmloped.
Also, the time spent by the authior in overall development was cnly slightly
greater than that contributed by other people. The ratic of tntal daveiop-
ment time which included 3 tuterial modules and one simulation moduie, ©oO
on-1in2 time for this study was 124:1 vithout the manual and 127:1 with the

manual. , ' \

Gailey, F. H.  An Analysis of Developmznt/Use Time for a Computer

Assisted Instruction Unit on Basic Househeld Electricity. Doctoral disserta-

tion, The Ohio State University, 1973.



